Identification of the correct form of the mis-annotated response regulator Rre1 from the cyanobacterium Synechocystis sp. PCC 6803.
Two-component systems have been extensively described in the control of gene expression in response to different environmental signals in the cyanobacterium Synechocystis sp. PCC 6803. The Hik34-Rre1 two-component system has been shown to regulate a set of genes under certain stress conditions. Some evidence indicates that another histidine kinase, probably Hik2, is acting upstream of Rre1 in the regulation of some genes in response to hyperosmotic and salt stress. In the present study, a mis-annotation of the Rre1 protein has been identified and the correct version has been functionally characterized in vitro. By using EMSA assays, we have demonstrated that phosphorylation of Rre1 by Hik2 increases the affinity of the response regulator for the adhA promoter region, a gene that has been demonstrated previously to be specifically regulated by the Hik34-Rre1 system. These results suggest that Hik2 might cooperate with Hik34 in the regulation of the adhA gene by transferring the phosphoryl group to Rre1 under salt and hyperosmotic stress conditions.